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PURPOSE: To protect an accelerated phosphorescence layer from an 
outside physical stimulus by having flexibility in at least one layer of 
protective layers and providing the adhesion part for a radiation image 
transformation panel of the protective layer on the position that is not 
brought into contact with the surface of an accumulable phosphor. 
CONSTITUTION: A variety of formation having a support 1, an 
accumulable phosphorescence layer 2, a protecting layer 3 and an 
adhesion layer 4 are superior to a stimulus, but the type in which the 
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and the like are used. 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner s decision of rejection] 
[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 




http://www1.ipdljpo.gojp/PA1/result/detail/main/wAAAa20688DA401267500P1.htm 



2002/05/24 



Searching PAJ 



1 / 1 



1/1 



http://www1.ipdl.jpo.go.jp/PA1/result/detail/head/wAAAa20688DA401267500P1.htm 



2002/05/24 



<®a*m&&ir(jp) © n & as m m 
«-^M.4*f^ (a) ^1-267500 

®Int.CI.< MMSE"* JtrtSS## @2rB§ 1989) 1 0,3 25 B 

G 21 K 4/00 N-8406-2G 

H Bg63- 96334 
@th m Bg63(1988)4^18B 

*M m %r m IE B fi nmWB&lGi< < *>W 1 =i — AtteC^ttF? 

<3>tB ^ A 3J ^ & ^»Sr«1Zffi3?f?&lTB26#2# 



§8 IS S 

1 - ft m <n s & 

2 . & n & & <?> 

t ± <n m m f* & y 

& m tz m 9 5tttfaBftK»'<^>ucEat 
i * <?> -c a . 
c ft §3 w n ) 

c 3- < # n r 6 . 

-571 



xta)t^*fr»caiDitfL^, l a* a a , cost 

£ K J; 0 C^fii^^iagfljiitj: 9 * W L T ^ 
tt". « x. if , * S 3. 859.527-3- R 



(2) 



C O fi If » 4* S iSt li ^ - K = IT < t L T & I, 

ii. a«a0ac?9?r s a u f - ^ u ^ ca 

& ft <0 & & & J; ■>tB«i*A4 r -tttWt60 

* c -c , 0 a a: & '< * ^ u , »*>n^ajwta@ 

«o@HHft?tfi:i 4- < ft SJJ M *> 6 i,* li ^ 

tZ * O a ft '< * a- tz # -c (i , i s m e o j» 

* S £ tf> , Sft/^ itff)$t$.{$J:WflSJ3Jffl 



1-267500 (2) . 

tfc*^HBS61-176900^(;Pfl^#nr*,^6 X ? 
K&SftaiSa*RC*/£/iiizni??*[;: j: otlffi^i 

^<oB8ff. ^swj^iasar i jp/boR 2 a p / d □ eo m t 
f (sa£aHa)ti^T3i 1 s k ^ r . _ 

u 7 jfc a; 



S3 1 s 



« a a 


C ^ a) 


Up/an 

) 


2flp/o- 

C* ) 


ft u 




78 


41 


PET 


8 . 5 


74 


39- 


// 


I 1 


64 : 


35 


/,/ ' 


25 


59 


29 


//■ 


70 


54 


26 


tf 


175 


48 


24 




550 


43 


20 



«K^t J: 6 K » SS ffl ai< v> H # Si & tf< & T 
-♦-5. C (0 St B £ urti s a#l^"i?&e&s£<7> 

« S S />* fc* 11 ^ K £f §L 3fe Ji J: 9 ifl < * "C £J it 

(C « ^ -c » lflp/ooP)«^OM T F UB65«, 2flp/ 



iffi u < ft < , ta£o-cfitgi/aff>©:?(±io//«mT 

» l a a t * »i . a^ai:*^taitzt, -to 
a * ! * * < . w^n52&jwta@®fo@H(oif^o 

? a ^ / t U ft 4: t f: <^ t T ^ /: . 

W i If » ff^lO^aO-^VAT-uv-^u^^u 

- h 7 < ^ A ( U T * i: T p £ T J.i « St 6 )(7)3 

SfflM±£760(*/o*- 24hr)T ^ 9. IB C 4L (fc . ffi Q 

^ 56o«6.^*^sraia'r4. r /? i o /> ■ e> -o p p 

CIS (* * 'J 7 ° t* u v )-C 11 to ISCs/a* - 24hr0T P> 
* . Siiaoiflffi. LtU 1 Cs/n 3 - 24hr)W T 

P E T -C**j600a« Btt±, O P P -C 1 5 0 /« aWiO 



-572 



(3) 



s & '* * a* c *>- i» -c a * fit a /i o a ffi a ffi ^ ? 

«OKWi:J:0«aiSS®i:ffie4i;/:9, X tz & 

^ f« 15 a t 11 H ffi S ft ?E ^ t j> g ^ jg ^ »; 

^ £ . — 2f»Siil€:J£<i-ntf, f# fc. *> X 

B li ill i r J 4 , S3a<0J:3*:»atti;(aTt 
* . .irofflK-f-&*j&4rffiji--C, «* Si t£ * m ? C 

i: «: < » S tt , affi, fiifiCltOiiS^^$A«< 

g * n t <^ . 



9 


fifl * * 




it h z t 




*> 4 . 




m l 


a iz * 






<o jg « <o 




ft: 01 * U . 


[a 


tz 


tins 


» 


ft . 2 li 




EL m * 3 t± fife 3 « » 


ai -c 


f t < 


ti 


ft 


gr jb s 




S ^ T 9 , : « S 


J* 


tz n 


a ft *> * 




<D & & 1± 


ft 


< sP^^fl-ftSStt 




0 h 
















tz I 


EJ < a ) l± 


fit 


a a 3 # 






T 


-e w 


E3 ffl & 






ft i <r> m 




C « » « 5* 4 T & @ 




t£ 9 


£ t+ 6 
















(b )li 


fit 




m & m m 


« 


-j£ # ft *S S ft CW « 




* A- S ft £ 










O <£] ISr S ) 5: < * * 




A/ T 


* St a 


If 




ft ft 51 S 


\z 


g s ? n /: S T fc o 


r 




© m 


J* 


JB 


O t£ (i m 


» 


Offli:«Ut t£$ 


;L 


ft 


















C c )tt 






a s ft £ 


ft 


4: $K"tt K 2 tfc <0 fife IS 




-c -a a, -c * 




EH 


S 4r 8 2 


u 






R J2 


( d >li 


ft 


a 


13 3 


& 


»20£®$r«oT 




<7> 29 






ft 


I <7> £3 O 


tz 






3? # 






ii 


3t # ft <n 


R 


i c S it /: ft 8 iS i 






» » t 




s 


-c h 6 . 







»fSI ¥1-267500 (3) 

^ ^ « t 4 : i C li 6 . 
(16 §3 « JS ) 

t v i? E ft 3 (8 0) '> < t<> 1 13 ?T ffl ft S: ^ L , 

a^ftasioafcw*a@«a:ifc<'<*A-^co&;sffifl> 
r 3 m. ? n * . 

©OfflMtt^: J: o tftSfnai^aitigatiK 
$l4P5iairai:^4?i+6:ii:J: OaySS^ 

Ofttfifi^*)^ g» t 4iT is. 4. 

.H»:^I0Cg )li2Ifta»ii ^ «f o HJ SB 

«<0»^i;jgffitS5. 

;nt,0^lit'fn*^S^i?0{t?(fiJiJ8li: 
» L t 11 5 n i8 ^. It 4 ^ t *i , ^3^*>OfeS 
ttfl *<: Jt L t (1 , c .d .e./ . k (O i: ? $ j$ 

ftH®^t»«a/BS:aitfcs^^^;j; 9 ai n fc a 

(ii9Sfflco2BSirfi ?K£SftHffli S»ftSffi 

SffiftSiai: Lt li, a^t&Ji^J: < h tt 1= 

«lST34t,?)tfflP4:ti:T?4. ffl i If 5 

PET* OPP, rt? u tt <t t* - A- ft c w 



— 573 



(4) 



l?lilOOpa«ii;»J u ^ . 

«tv*. »aB»tt»Off#t*58ffliiilO/i«A»^3oo 
ft t » 4 f: K> C li , ftai<09 ? 11100/. 

fi Sf ffi » 4 <; ii 4 ^ m ft * l J ^ % T a- , gcti^ 

f± i # * •> tff fit , r A, * K W SS , =*« 'J * u * v 

?ossftSttfffl^ffl^f)n, * is » ft t* i ~ 

30bb, fF £ L < t± 1 — IOdiiT 4 

Pr f Ho.Nd,Yb,*f.fctfEr<0 5 ^ O 4> < £ 

1 Ofc, x *> J: Cf y ti0£x£0-6*>.ta0£y£0.2 

#Mffi55-84389^-K:32« <* n -C 5 - Jtt s£ £i 

BbF X: xCe.yA 
C {§ L . XdCfl.Br «itf[»^'>ft<i4 
I -? , At* I o.Tfl.Gd.Sa.«J:l/Zr<0 ^ *> <r> 
'>tt<t*!o-c*0 % x » J: Cf y li t n * n 

0 < x £ 2 x I0"fc J: i;o< y £5 xl0- l r*4.) 
TS^na^jt^, #&0®55-16OO78^i=Za«? 

nx 

M n F X • xA : yLn 
(<B L M °li M «, C a , B a , S r.Z o . *f J: C d 0> 5 
*> ff> & t£ < £ 1 fB, AUBeO.MgO.CaO. 
S rO .BaO . Z aO . A fl, O , . Y ,0 i,La,0 j. 
( OiO ,.S iO , . T iO , , Z rO ,.CeO ».S dO 2 , 
Nb,0»,Ta I O l .*>*J:C/ThO,<0? *> *M t£ < t t> 

1 9, L oil E u.Tb.Ce.To.Dy.P r.Ho.Nd, 
Yb.Er.So.jy*t/Gd<7>7 *> 'J> t£ < £ I 9 T 

XttCi.Brfc- j:t^ I fl) < t 4 



?5P«1¥ 1-267500 (4) 

L T tt , x. 1* ^ 09 SB 55- 121 43^ c £ Sc ? n T t» 
4 - 12 St 2^ 

(Ba^.yM^Cay) FX:eEu ,+ 
CSL, X(±Br*fJ:£/Cfl(0it>^^4*<i:<>lo-r 

*> o , x .r & x a e « t no<i + 

x y * 0 * * CM 0 * • £ c £5xl0-'&*<fcf*4-s»fc 

^ > ft « ^ * «e , # M AS 55 - 12144-* K n T 

* - JK # 

LoOX: xA 

(fiLLnliLa.Y.GdJj'iaLoOiktt < £ |0 
Sr. XtiC4J,-J:l//ifc|JBri, A t± C e *,* J: 
C//2^liTb*, xli0<x<0.1<raaJB^-6tttr 

»-f.:>-cg<?na£#, #wta55-i2i45^ics« 

CBa.-xM^FX: /A 
<<BLM a i± * Mg.Ca,Sr.Zn£fJ:t/Cd<D?*, 

0 4> « < £ 1 O fr , X li C H,B r.if i I 7 
*> *> tt < t t> 1 r?«r x AliEu.Tb.Ce.Ta.Dy, 

1 a -c * . 9 , x fi x cf y t* * n ^ n s x i o - • £ x £ 

xMjCPO,), - NX,: yA 
M,(P0 4 ), • yA 
C 5£ 4> , M*>J:C/Nti**T.^nM«.Ca,Sr.Ba. 

zn,8 it; cdio 7 *,/>a < I a v x t± f . 

C4,B r.fc' j: I 7 *>'>tt < t h 1Q, A(i 

E u . T b.C e.Ta.D r.P r.H o.Nd.Y b , E r.S b. 

Tfl.Mn.fe «t£/SnO < £ I S S "T . 

* * , xfc<fct/yli0<x£6* 0£y£l 

* <0 - JK St 

oReXfoAX,': xEu 

nReX.-oAX,' : iEn,ySo 
C St 4* , Reli La.Gd,Y.Lu,<7> 5 < tt> 

19, AI±T/u*y±JH^H, Ba.Sr.Caff> 1 ? 
*>&t£<th\m. X ts £ If X ' 11 F.Cfl.Brff) 



(5) 



1 x 10 *<x< 3 x 10* 1 , I x 10-*<y< 1 XIO * 

& T E - © 5* 
M*X • aM B X , ' • bM'X /: cA 
CmU, M 1 ti L i.Na.K .Rb.Cs h ti t\ * 
^i^ttlflOT^^'J&aTfc!), M * U B e . 
Mg.Ca.Sr.Ba.Zn.Cd.Cu X tf ti i a>» *b IS 

M 1 l±Sc.Y.L«.Ce.Pr.Nd.Po,So.Eii, 
G d , T b.Dy.Ho.E r.T o.Y b.L u . A a . G a. . H X 
1/ I n*»^jgtfh4*ft < t 4 1 ao = Qi^ja-c 

X.X ' X X if X " li F . C a . B r *i X If I A* h 

3 if n 4 < t i a o ^ □ y >- t * * , 

A (1 E u,Tb,Ce,Tn,Dy,P r.Ho.Nd.Yb, 
E r . G d , L a . S o.Y . T fl , N a , A g . C u . *f X M « 

^ f> i8 if n 6 '> « < t t» i a o & a -c a . 

a li 0 £ a < 0.5<O SS B (O ft ffi T * 0 % b l± 0 £ b < 

tt :* »= » T l± , t f SSfffilrtca 
S L fiWi^Sl LTlO-'Torrfiffi^Ba 

t^ata ; t ti^siTfci, * *r , is e as » x 

? 6> K 63 S HE 3? & K i>* n r l± , 555**?, # ^ c 
It:til2<0^fl5i:Lt^^7^&, 3J 3 <D & 

-575 



HBI1¥ 1-267500 (5) 

0.5eO33@coafi2x<» 0 „ c li 0 < c £ 0 - 2 <*> « © 
*9< ! #t/^ns. ft c 7 ii * y /, ? K a £ 

'> <f < t t-ast^C'-o^L < (lnoUJi 
t , t i j: t»i; 4 , t i» t U ^ . 

-rnfzx*>Tt>xi,*& % %n m. & u m <r> m & m * 

-fi>U&'**A'<r>fiito®HZft-th&gt^ f* M & a 
jt*<oaffl«cJ:oTii4ii!, t£ 4: ^ *T L 

«e » I /«n-l000/«atf>i5a, <? C £ L < 
ti 2 0 ■ -800/' «0(5i^ f,ig ( fn4 <0 & ft * L 
< , S»^4:^W't-'&»'&-CI0/*o-I000/*BCOe 

M if n 6 e> & ± l „ 

80 m o— I 000 p a -c 4 . 

? ^ ic , cn*>S»flt±i:ii t ^«iSireo«» 

3£K«ia9«:SltX6J:^, 



(6) 



t«c*)%. » 3 a c i» t , 3ii±teJW*aft&s 

a, 3 2 ti S # , 3 3 fi*ft99(=$«SE& '< * a- . 
34iiffJREftS#35l, 35l±aaCft^*A,,tO&5*? 
n/rlS&St*Srtattl + 4#TSa&3Sa> 3611 35T 
ftlil?n/;fiftiftt LXHi-#-6^ffi. 37 1± 
ffi?n/:ifll«:8^t48ia, 38 U m R. Jffl it 

6 7 < * r 6 . *SJ 35W ft 33;6> f? <n * f» «8 

-t < , i £ c K S * n 5 4 o t li t ^ . 

^<0&J»ta*±fe^tt:324:aL-CSfftx<^A.33lc:A 
flt t 4 . C0)AfltU/r&ai&(i^*/u33<o**&g 
K K ifc ? *x . tff)i^+'-jiS|jj?n, & & ta 

» tz. . 

& ^ T 150^ n)9 t 13coft f) 0 P P 7 i a- a <n m 
a- a 2&~C'**^ & + ? *c « L 

38 « '01 3 

60 Ai oJ? to 0 P P 7 ^ a- a ft- U * li „ 5? 

si m m 4 

500/* o#-ci2co&<7Wt5*&<t rt 7 x t , 9fc 8 9i 
2 T m w tz '< * m # Q 4: . T A- A y - ^7 4 K 

*V*-C, ^Ii:EVA*g«KtftiFU/;, 
150p r 12caft (?) O P P 7 < /u a , 
f*Q*>2;f$«cSB&tfffc*?3i<t#? » O « S i: 

-576 



nmW- 1-267500 (6) 

^ & ffi 37 ^ J: -? t S ^ t 4 C t iz £ *} , & ^ co 
C PS 8 ^ ) 

* c si a « i: i ^XTt&wt&gi + h. 
m 8 i 

SOOA'nffTlOcaftOJSfl.ffcZf? * <0 3? # K t 

oa i cao 7 ^ ? * ea a »c & it , m 2 b k a* -r jk » 

«Bt7/K» 'J K » £ * CRbBr:0-0006 

T fl) 5: 300/* b)S 3 L t ^ fl, S # p i I? /; , 

ftl'T7/u* 'J - /^M F't * (t W ff S L « V' 
3l # _fc ft , ev A^j5fi5<t{t#u l50/» aj$ 

cooppcs#^'jycreu>)frgtiu-cmi[a 

(a)fl)$R/<^Ai»/; ( 
5? 8 01 2 

500a* ■ /? T lOcnft O ^ A ft: ^ * * co ;£ & # (c 355 
t 8 S r r A- A ij • 7 ^ K }fc * ( R b B r ; 
0.0006TO «r300/*o55SaFL-C, '< * a- £ q 

it e 2 

60 f t»m £ O O P P 7 * A-A5r^t**JU^.|±it 

Rwi 1 * r « »= l-c£&'<*a-f 
Jt k « 3 

lO/oioo p p 7 < A-Afcfflt^au^iiitta; 

U±W J: z> iz LTfiiSLfc;$:SS3fJ<7>K»'<*A- 
A.B .C.Dfc'it/ttRtfJStt^^JUE.F ,G4r 
G£ Jft 9 * * ic 2 B R3 ffl S l, f: *, , 
^tSSfftiSSL/:. * 1; : H f> o U ft /< * 
t ft B30t , ffi^S|;809i(Og(aiiatS^i: 6 v» 

ih' a u -c a # <t <* <+ * &«aafficos<fct« 

^OfflWSffi L /:. 

# 2 sciisnaiKft 1 up/ obS v 2 flp/ooo 

MT F (OejRiiSt . 

U T * 6 



(7) 



3? 2 S 





30*C .80% RH 
6 6? fnj 0> IS g£ 


1 flp/sn 


2Cp/do 


A 


0-90 


68 


39 


B 


0.90 


69 


39 


C 


0.60 


73 


4 0 


D 


1 .0 


66 


36 


E 


0.95 


50 


. 25 


F 


0 . 65 


56 


27 


G 


0.50 


65 


36 



2/-, *JS?9i')ff8^:*A-A,B 1 C,DliltRS 

C 15 W O $6 * ) 
J: * & & , «f iat£<n(ST t Rf ^, * *>* aS* o Si 



?$flfl ¥1-267500 (7) 

*5«i:anT^4/;D0gas)aigf; ^ £ # ft 

ffl t i ; i ^ r ? s , 
4. si s <o ffl # ^ & gfj 

ffi & s @ t a . 
* • 

1 — 3E I* # 

2 W K ti St * fls « 

3 ••• * a ft El 

4 »• ft iff S5 ^ 



2 3 



< b > 



C c > 



<I ^ 6S 

* it it sy 

iE i£ S 

a « m e e 



iJ » 
«n * 13 



S In 

K ^ ^ 




-577- 



(8) 



*$RH¥ 1-267500 (8) 



m 3 m 



54 




-578- 



(51) Int. 
CI. 4 



G 21 K 
4/00 



(19) ?Japanese Patent 
Office (JP) 



(11) Patent Laid-Open 
Application (Kokai) No. 



(12) 
(A) 



Laid-Open Patent Gazette 



Classif icati 
on Symbols 



Internal 
Office 
Registratio 
n Nos . 

N-8406-2G 



Hl-267500 



(43) Date of 
Publication: October 25, 
1989 



Request for Examination: Not yet submitted 

Number of Claims: 1 
Total of pages [in the original] : 8 



(54) Title of the Invention: Radiation Image Conversion 
Panel 



(21) Application No. 

(22) Date of Filing: 



S63-96334 
April 18, 1988 



(72) Inventor: 



(72) Inventor 



(71) Applicant: 



Masaaki Nitta 
c/o Konica Corp. 
1 Sakura-cho 
Hino-shi, Tokyo 

Fumio Shimada 
c/o Konica Corp. 
1 Sakura-cho 
Hino-shi, Tokyo 

Konica Corp. 

26-2, Nishi-shinjuku 1-chome 
Shin j uku-ku, Tokyo 



SPECIFICATION 

1. Title of the Invention 
Radiation Image Conversion Panel 

2. Claim 

A radiation image conversion panel, in which a 
photostimulable phosphor layer is provided on a support, 
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and the photostimulable phosphor layer is covered by at 
least one protective layer, said radiation image 
conversion panel being characterized in that at least one 
of the protective layers is flexible, and the part of the 
protective layer that is bonded to the radiation image 
conversion panel is provided at a location that does not 
touch the surface of the photostimulable phosphor layer. 
3. Detailed Description of the Invention 
[Field of Industrial Utilization] 

The present invention relates to a radiation image 
conversion panel that employs photostimulable phosphor, 
and more particularly to a radiation image conversion 
panel capable of tolerating long-term use. 
[Background of the Invention] 

Radiation imaging such as x-ray imaging is often used 
in the diagnosis of disease . 

An x-ray image conversion technique whereby the image 
is obtained directly from the phosphor layer instead of 
using a silver halide photosensitive material has been 
devised to obtain such x-ray images. 

This is a method whereby the radiation (generally 
x-rays) that has passed through the object to be imaged is 
absorbed by the phosphor, the radiation energy that this 
phosphor accumulates through the aforementioned absorption 
is subsequently emitted as fluorescence by exciting the 
phosphor by light or heat energy, and imaging is performed 
by detecting this fluorescence. 

Specifically, US Patent No. 3,859,527 and Japanese 
Patent Application Laid-open No. S55-12144 describe 
radiation image conversion methods that use 

photostimulable phosphors and employ visible light rays or 
infrared rays as the phosphor-stimulating light. 

These methods use a radiation image conversion panel 
(abbreviated hereinafter as conversion panel) with a 
photostimulable phosphor layer (abbreviated hereinafter as 
phosphor layer) formed on a support. The radiation that 
has passed through the object to be imaged hits the 
phosphor layer of this conversion panel and forms a latent 
image by storing radiation energy corresponding to the 
radiation permeability of each part of the object being 
imaged. The radiation energy stored in each part is 
subsequently released by the scanning of this phosphor 
layer with phosphor-stimulating light, the energy is 
converted into light, and an image is obtained as a light 
signal based on the intensity of this light. 
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The final image is reproduced as a hard copy or on a 

CRT. 

Since the stored energy of conversion panels used in 
this radiation image conversion technique is released by 
scanning with phosphor-stimulating light after the 
radiation image information has been stored, radiation 
images can be re-stored after scanning and the panel can 
be reused. 

Therefore, the aforementioned conversion panel should 
preferably tolerate long-term or repeated use without 
causing any quality deterioration in the radiation images 
obtained. To achieve this, the phosphor layer in the 
aforementioned conversion panel must be adequately 
protected from outside physical or chemical attack. 

One means of resolving the aforementioned problem in 
conventional conversion panels was to provide a protective 
layer to cover the surface of the phosphor layer on the 
conversion panel support. 

This protective layer is either formed by applying a 
protective layer coating solution directly to the phosphor 
layer, as described in Japanese Patent Application 
Laid-open No. S59-42500, or by bonding a separately formed 
protective layer to the phosphor layer. 

It is also possible to coat the surface of a phosphor 
layer with a protective layer coating solution that 
contains monomers, oligomers, or polymers curable by 
polycondensation or crosslinking upon irradiation and/or 
heating; conducting the aforementioned curing treatment; 
and forming a protective layer, as disclosed in Japanese 
Patent Application Laid-open No. S61-176900. 

Thin protective layers made from organic polymers are 
generally used. Thin protective layers have the advantage 
of only slightly reducing the clarity of the conversion 
panel . 

Table 1 shows the relationship between the clarity of 
conversion panels with phosphor layers and the thickness 
of the protective layers using the MTF (modulation 
transfer function) at spatial frequencies of 1 Ip/mm and 2 
Ip/mm. 

Table 1. 
[TABLE HEADINGS, LEFT TO RIGHT] 
Protective layer 
Thickness (jam) 
[COLUMN 1] 
None 
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Glass 

As shown in the table, the thicker the protective 
layer is, the greater the reduction in clarity. One reason 
for this is that the incident phosphor-stimulating light 
reflected and scattered on the surface of the phosphor 
layer is reflected by the protective layer-air interface 
and allowed to reenter the phosphor layer. The thicker the 
protective layer, the farther the reflected, scattered 
light reaches and the greater the amount of information 
related to pixels other than the intended pixels. 

Since the MTF of ordinary sensitized paper-film 
systems used in x-ray imaging is approximately 65% at 1 
lp/mm and approximately 35% at 2 Ip/mm, the values in a 
conversion panel should preferably be no less than those 
of the aforementioned sensitized paper-film system. 
Consequently, the thickness of the protective layer should 
preferably be no more than 10 vim. 

However, the thin protective layers made from 
commonly used organic polymers have a certain degree of 
permeability to moisture and/or humidity. This allows the 
phosphor layer to absorb water. As a result, the 
radiosensitivity of the conversion panel decreases or 
there is significant attenuation of the stored energy 
before the phosphor-stimulating light is received. This 
causes fluctuations and/or deterioration in the quality of 
the radiation images obtained. 

For example, the moisture permeability of a 10 jam 
thick polyethylene terephthalate film (simply abbreviated 
hereinafter as PET) is approximately 60 (g/m 2 -24 hr) , 
meaning that 60 g of moisture penetrates a unit area in 
one day. The permeability of 10-iam thick OPP (oriented 
polypropylene) is approximately 15 (g/m 2 -24 hr) . The 
moisture permeability of the protective layer is 
preferably no more than 1 (g/m 2 -24 hr) . To achieve this, 
PET must be at least approximately 600 pm thick, and OPP 
at least approximately 150 pm thick. 

In addition, the surface hardness of the protective 
layer is low in conventional conversion panels with such 
thin protective layers, allowing the surface of the 
protective layer to be damaged by contact with transport 
rollers and other mechanical parts during transportation. 
Thin protective layers also lack adequate impact 
resistance and tend to develop cracks and creases in the 
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phosphor layer. This leads to the unacceptably low quality 
of the radiation images obtained with each repeated use. 
On the other hand, making the protective layer thicker 
eliminates the drawbacks caused by thinness, but reduces 
the clarity, as mentioned above. A need therefore exists 
for overcoming these conflicting phenomena and improving 
the moisture resistance, strength, and impact resistance 
without harming the clarity. 
[Object of the Invention] 

In accordance with the aforementioned demands placed 
on conversion panels that employ photostimulable phosphor, 
it is an object of the present invention to provide a 
highly practical and durable conversion panel in which the 
phosphor layer can be adequately protected from outside 
chemical attack, particularly from water, without harming 
image clarity; high sensitivity, clarity, and granularity 
of the phosphor layer can be maintained over the long 
term; and good operating conditions can be provided. 

Another object of the present invention is to provide 
a conversion panel with improved durability and 
practicality for long-term and repeated use by adequately 
protecting the aforementioned phosphor layer from outside 
physical attack without harming image clarity. 
[Constitution of the Invention] 

The aforementioned objects of the present invention 
are attained by a radiation image conversion panel in 
which a photostimulable phosphor layer is provided on a 
support, and the photostimulable phosphor layer is covered 
by at least one protective layer, this radiation image 
conversion panel characterized in that at least one of the 
protective layers is flexible, and the part of the 
protective layer that adheres to the radiation image 
conversion panel is provided at a location that does not 
touch the surface of the photostimulable phosphor layer. 

By merely bringing the surface of the phosphor layer 
and the surface of the protective layer into contact with 
each other in accordance with the present invention 
without joining their component compositions by direct 
bonding, an intermediate layer with a lower refractive 
index than the protective layer can be interposed between 
the phosphor layer and the protective layer by a method in 
which a thin gas layer or vacuum layer secured by the 
rigidity of the two layers and the roughness of their 
surfaces is interposed between the surfaces of the two 
layers . 
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Fig. 1 shows specific examples of the embodiments of 
the invention. In the figures, 1 is a support, 2 a 
phosphor layer, 3 a protective layer, and 4 is the bonded 
part (shown by the bold line) of the protective layer. 
There is no need to introduce gas into this part, and 
adequate adhesiveness should rather be provided. 

In Fig. 1(a), the protective layer 3 covers the 
entire surface of the phosphor layer 2. Its circumference 
is firmly bonded to the circumference of support 1 by the 
adhesive part 4 . 

In Fig. 1(b), the protective layer wraps around the 
edges (lateral profile of the circumference) of the bonded 
phosphor layer-support (referred to hereinafter as panel 
substrate) . It is bonded to the edges and the rear surface 
of the support. The edges of the phosphor layer may also 
be used for bonding in this case. 

In Fig. 1(c), the entire panel substrate is wrapped 
in two protective layers to form a bag, and is sealed by 
bonding along the circumference. 

In Fig. 1(d), the protective layer 3 covers the 
entire surface of phosphor 2. Its circumference is firmly 
bonded to the circumference of support 1 by adhesive part 
4 and is also firmly bonded to a protective layer provided 
on the rear surface of the support. 

In Fig. 1(e), the circumference of the two protective 
layers is bonded by overlapping at the edges of the panel 
substrate . 

In Fig. 1(f), the entire rear surface of the support 
is bonded to the protective layer. 

Fig. 1(g) can be used when the surface protective 
layer is a rigid material such as glass. 

All of these examples provide excellent durability 
against outside chemical attack. However, examples such as 
c, d, e, f, and g, in which a protective layer is also 
provided on the rear surface of the support, offer 
superior durability to outside physical attack. The 
durability of example g in particular is excellent. It is 
also possible to use different materials for the surface 
protective layer that covers the surface of the phosphor 
layer and for the rear surface protective layer in contact 
with the rear surface of the support. 

Materials that can be formed into a sheet with good 
permeability to light can be used for the surface 
protective layer. Examples include plate glass such as 
quartz, f luorosilicate glass, and chemically strengthened 
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glass, as well as organic polymers such as PET, OPP, and 
polyvinyl chloride . 

The actual thickness of this surface protective layer 
is from 10 jam to 3 mm. Although it also depends to some 
extent on the material, the thickness of the protective 
layer should preferably be set to at least 100 pm in order 
to obtain good durability against outside attack. 

Ceramic plates such as alumina, metal plates such as 
aluminum, and metal plates covered by these metal oxides 
can also be used for the rear surface protective layer, in 
addition to the materials that can be used in the 
aforementioned surface protective layer. The rear surface 
protective layer may be bonded to the rear surface of the 
support or may be formed by direct application of a 
protective layer coating solution. The actual thickness of 
the rear surface protective layer is from 10 pm to 3 mm. 
The thickness of the protective layer should preferably be 
set to at least 100 pm in order to obtain good durability 
against outside attack. 

Examples of resins that can be used for the adhesive 
part 4 include radiation-curable resins with at least two 
unsaturated double bonds, such as unsaturated polyester, 
modified unsaturated polyester, and acrylic polymers; and 
thermosetting resins such as epoxy resin, alkyd resin, 
polyurethane resin, unsaturated polyester resin, and 
silicone resin. The bonding area should measure 1-30 mm, 
and preferably 1-10 mm. 

Examples of the photostimulable phosphors used in the 
panel of the present invention include alkaline earth 
fluorohalide phosphors shown by the general formula 

(Ba!_ x _ y Mg x Cay) FX:eEu 2+ 
(wherein X is at least one of Br and CI; and x, y, and e 
are numbers that satisfy the conditions 0<x+y?0.6, 
xy ? 0, and 10~ 6 ? e ? 5 x 10~ 2 , respectively) described 
in Japanese Patent Application Laid-open No. S55-12143, 
phosphors shown by the general formula 

LnOX : xA 

(wherein Ln is at least one of the La, Y, Gd, and Lu; X is 
CI and/or Br; A is Ce and/or Tb; and x is a number that 
satisfies 0 < x < 0.1) described in Japanese . Patent 
Application Laid-open No. S55-12144, phosphors shown by 
the general formula 

(Ba!_ x xM )FX:yA 
(wherein M 11 is at least one of Mg, Ca, Sr, Zn, and Cd; X 
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is at least one of CI, Br, and I; A is at least one of Eu, 
Tb, Ce, Tm, Dy, Pr, Ho, Nd, Yb, and Er; and x and y are 
numbers that satisfy the conditions 0 ? x ? 0.6 and 0 ? y 
? 0.2) described in Japanese Patent Application Laid-open 
No. S55-12145, phosphors shown by the general formula 

BaFX:xCe-yA 

(wherein X is at least one of CI, Br, and I; A is at least 
one of In, Tl, Gd, Sm, and Zr; and x and y are 0 ? x ? 2 x 
10 _1 and 0 < y ? 5 x 10" 2 , respectively) described in 
Japanese Patent Application Laid-open No. S55-84389, 
bivalent metal fluorohalide phosphors activated with rare 
earth elements and shown by the general formula 

M i:t FX-xA:yLn 

(wherein M 11 is at least one of Mg, Ca, Ba, Sr, Zn, and 
Cd; A is at least one of BeO, MgO, CaO, SrO, BaO, ZnO, Al 2 
°3' Y 2°3' La 2°3' In 2°3' Si0 2 , Ti0 2 , Zr0 2 , Ge0 2 , Sn0 2 , Nb 2 0 
5, Ta 2 0 5 , and Th0 2 ; Ln is at least one of Eu, Tb, Ce, Tm, 
Dy, Pr, Ho, Nd, Yb, Er, Sm, and Gd; X is at least one of 
CI, Br, and I; and x and y are numbers that satisfy the 
conditions 5 x 10" 5 ? x ? 0.5 and 0 < y ? 0.2, 
respectively) described in Japanese Patent Application 
Laid-open No. S55-160078, phosphors shown by either of the 
following formulas 
xM 3 (P0 6 ) 2 -NX 2 :yA 

^3(P0 6 ) 2 -yA 

(wherein M and N are at least one of Mg, Ca, Sr, Ba, Zn 
and Cd; X is at least one of F, CI, Br, and I; A is at 
least one of Eu, Tb, Ce, Tm, Dy, Pr, Ho, Nd, Yb, Er, Sb, 
Tl, Mn, and Sn; and x and y are numbers that satisfy the 
conditions 0 < x ? 6 and 0 ? y ? 1) described in Japanese 
Patent Application Laid-open No. S59-38278, phosphors 
shown by either of the following formulas 

nReX3 • mAX 2 1 : xEu 

nReX3 • mAX 2 1 : xEu • ySm 
(wherein Re is at least one of La, Gd, Y, and Lu; A is at 
least one of alkaline earth metals, Ba, Sr, and Ca; X and 
X* are at least one of F, CI, and Br; x and y are numbers 
that satisfy the conditions 1 x 10~ 4 < x < 3 * 10" 1 and 1 
x 10" 4 < y < 1 x 10" 1 , and n/m satisfies the condition 1 x 

10" 3 < n/m < 7 x 10" 1 ) , and alkali halide phosphors shown 
by the general formula 
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M I X-aM II X 2 1 •bM III X 3 M : cA 

(wherein M 1 is at least one alkali metal selected from 
among Li, Na, K, Rb, and Cs; M 11 is at least one bivalent 
metal selected from among Be, Mg, Ca, Sr, Ba, Zn, Cd, Cu, 
and Ni; M 111 is at least one trivalent metal selected from 
among Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, 
Er, Tm, Yb, Lu, Al, Ga, and In; X, X 1 , and X" are at least 
one halogen selected from among F, CI, Br, and I; A is at 
least one metal selected from among Eu, Tb, Ce, Tm, Dy, 
Pr, Ho, Nd, Yb, Er, Gd, Lu, Sm, Y, Tl, Na, Ag, Cu, and Mg; 
a is a number of the range 0 ? a < 0.5; i> is a number of 
the range 0 ? b < 0.5; and c is a number of the range 0 < 
c ? 0.2). Formation of the phosphor layer from alkali 
halide phosphor by a method such as vapor deposition or 
sputtering is especially preferred . 

However, the photostimulable phosphors used in the 
conversion panel of the present invention are not limited 
to the aforementioned phosphors. Any phosphor is 
acceptable as long as it is a phosphor that demonstrates 
phosphorescence when irradiated with phosphor-stimulating 
light after application of radiation. 

The conversion panel of the present invention may be 
a group of phosphor layers composed of one or more 
phosphor layers that contain at least one of the 
aforementioned photostimulable phosphors. The 
photostimulable phosphors contained in each phosphor layer 
may be the same or different. 

The phosphor layer of the present invention can be 
obtained by coating or vapor phase deposition. However, 
panels with phosphor layers obtained by vapor phase 
deposition have better clarity than those obtained by 
application. This method is also preferred because of the 
ease of formation of a gas layer or vacuum layer between 
the phosphor layer and protective layer . 

The first method of vapor phase deposition involving 
the aforementioned photostimulable phosphor is vapor 
deposition. Fig. 2 shows a diagram of a vapor deposition 
apparatus . 

In this technique, the support is first placed in the 
vapor deposition apparatus. The interior of the apparatus 
is then evacuated to a vacuum of about 10~ 6 torr. At least 
one of the aforementioned phosphor layers is then 
vapor-deposited by being heated through resistance heating 
or electron beam heating, and the photostimulable phosphor 
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is deposited to the desired thickness on the surface of 
the aforementioned support. 

A binder-free phosphor layer is formed as a result. 
The phosphor layer can also be formed in a plurality of 
cycles in the aforementioned vapor deposition step. 
Codeposition can also be performed using a plurality of 
resistance heaters or electron beams in the aforementioned 
vapor deposition step. 

The material to be vapor-deposited may be heated or 
cooled as necessary when vapor-deposited in accordance 
with the aforementioned vapor deposition method. The 
phosphor layer may also be heat-treated after the vapor 
deposition has been completed . 

Sputtering as a second method, and CVD as a third are 
also useful in the same way as the aforementioned vapor 
deposition . 

The thickness of the phosphor layer of the inventive 
panel varies depending on the sensitivity of the target 
conversion panel to radiation and on the type of 
photostimulable phosphor. The thickness should be selected 
from between 1 and 1000 urn, and preferably 20 and 800 \im, 
when the layer does not contain a binder. The thickness 
should be selected from between 10 and 1000 pm, and 
preferably 20 and 500 jam, when the layer contains a 
binder . 

Ceramic plates such as alumina; glass plates such as 
chemically strengthened glass; metal plates such as iron, 
copper, and chromium; and metal plates with a coating 
layer of such metal oxides are preferred for the support 
used in the conversion panel of the present invention. 

The thickness of these supports differs depending on 
the material from which the support is made. The thickness 
is commonly kept between 80 and 3000 jam, and is preferably 
set to 80-1000 pm, in order to improve handling. 

The surface on which the phosphor layer is to be 
provided on these supports may be equipped with an 
undercoating layer to improve adhesiveness with the 
phosphor layer. A light-reflecting layer, light-absorbing 
layer, or the like may also be provided as necessary. 

The conversion panel of the present invention is used 
in the radiation image conversion method shown 
schematically in Fig. 3. 

In Fig. 3, 31 is a radiation generator, 32 an object 
to be imaged, 33 a conversion panel of the present 
invention, 34 a phosphor-exciting light source, 35 a 
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photoelectric converter for detecting the phosphorescence 
discharged by this conversion panel, 36 an apparatus for 
reproducing the signal detected by 35 as an image, 37 an 
apparatus for displaying the reproduced image, and 38 a 
filter for separating the phosphor-exciting light and 
phosphorescence by allowing only the phosphorescence to 
pass through. Parts numbered from 35 on are not limited to 
the above as long as they permit reproduction of the light 
information from 33 as an image in some form. 

As shown in Fig. 3, radiation from radiation 
generator 31 passes through the object to be imaged 32 and 
enters conversion panel 33. This incident radiation is 
absorbed by the phosphor layer of panel 33. The energy is 
stored and allowed to form a stored image based on the 
image transmitted by the radiation. 

Next, the stored image is released as phosphorescence 
by excitation with the phosphor-exciting light from the 
phosphor-exciting light source 34. 

Since the intensity of the phosphorescence discharged 
is proportional to the stored radiation energy, this light 
signal can be photoelectrically converted by a 
photoelectric converter 35 such as a photoelectric 
multiplier. The signal is reproduced as an image by the 
image reproducer 36 and displayed by the image display 
apparatus 37 to make it possible to view the 
radiation-transmitted image of the object being imaged. 
[Examples] 

The present invention is explained below through 
examples . 
Example 1 

A 1-cm wide mask was provided on the four sides of a 
SOO-pm thick, 10-cm 2 crystallized glass support. Panel 
substrate P was then obtained by vapor-depositing 300 pm 
of alkali halide phosphor (RbBr; 0.0006 Tl) with the aid 
of the vapor deposition apparatus shown in Fig. 2. 

Next, EVA-based adhesive was applied to the substrate 
where the alkali halide phosphor was not present, and the 
conversion panel A of Fig. 1(a) was obtained by bonding 
150-^m thick OPP (oriented polypropylene) . 
Example 2 

Panel substrate Q was obtained by vapor-depositing 
300 pm of alkali halide phosphor (RbBr; 0.0006 Tl) with 
the aid of a vapor deposition apparatus on a 500-yim thick, 
lO-cm 2 crystallized glass support . 



Next, EVA-based adhesive was applied in a width of 1 
cm to the four sides of a ISO-jam thick, 13-cm 2 OPP film. 
The conversion panel B of Fig. 1(c) was obtained by 
sealing so as to house the panel substrate Q between two 
sheets of this film. 
Example 3 

Conversion panel C was obtained in the same way as in 
Example 1 except that a 60-pm thick OPP film was used. 
Example 4 

500-pm thick, 12-cm 2 chemically strengthened glass 
and the panel substrate Q used in Example 2 were 
superposed so that the alkali halide phosphor layer faced 
inward. 

Next, an EVA-based adhesive was applied to the entire 
surface. Conversion panel D of Fig. 1(g) was obtained by 
bonding a 150-ym thick, 12-cm 2 OPP film to the rear 
surface of the support of the panel substrate Q and to the 
excess part of the chemically strengthened glass. 
Comparative Example 1 

EVA-based adhesive was applied to the entire surface 
on one side of the panel substrate P used in Example 1. 
Conversion panel E was obtained by bonding a 150-|im thick 
OPP film. 

Comparative Example 2 

Conversion panel F was obtained in the same way as in 
Comparative Example 1 except that a 60-pm thick OPP film 
was used. 

Comparative Example 3 

Conversion panel G was obtained in the same way as in 
comparative Example 1 except that a 10-pm thick OPP film 
was used. 

The conversion panels A, B, C, and D of the present 
invention and the conversion panels E, F, and G of the 
comparative examples manufactured as described above were 
left for 2 days in a dry box. Their sensitivity to 
radiation was then measured. Next, these conversion panels 
were forcibly degraded by allowing them to stand for 6 
hours in a constant-temperature, constant-humidity 
container with an air temperature of 30 °C and relative 
humidity of 80%. The changes in radiation sensitivity were 
expressed as relative sensitivity, assuming that the 
initially measured respective radiation sensitivities were 
equal to 1. 

The results are shown in Table 2. 
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Table 2 also shows MTP results obtained at spatial 
frequencies of 1 lp/mm and 2 lp/mm. 

Table 2. 

Sensitivity after 6 hours at 30°C, 80% RH 

As is evident from Table 2, conversion panels A, B, 
C, and D of the present invention had at least the same 
clarity as G, which had the maximum clarity among the 
comparative conversion panels. Conversion panels A, B, C, 
and D of the present invention also had better moisture 
resistance than comparative conversion panel G. D had 
especially good moisture resistance. 
[Effects of the Invention] 

Providing the conversion panel of the present 
invention with a protective layer prevents decreases in 
sensitivity and clarity. The excellent moisture resistance 
also makes it possible to prevent deterioration of the 
phosphor layer due to moisture absorption. This permits 
the conversion panels to be used over a long period of 
time in good condition. 
4. Brief Explanation of the Figures 

Fig. 1 is a cross-sectional view of specific 
construction examples of conversion panel embodiments in 
accordance with the present invention . 

Fig. 2 is a cross-sectional schematic of an electron 
beam-heated vapor deposition apparatus as an example of 
the vapor phase deposition technique used in the examples 
of the present invention. 

Fig. 3 is a diagram explaining the radiation image 
conversion method. 

1 ... Support 

2 ... Photostimulable phosphor layer 

3 ... Protective film 

4 ... Adhesive part 

Applicant: Konica Corp. 

Fig. 1. 
Fig. 2. 

21 Bell jar 

22 Film thickness monitor 

23 Support heater 
2 4 Support 

25 Photostimulable phosphor 
251 Crucible 
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252 Water cooling pipe 

2 6 EB gun 

28 Electron beam 

281 Current lead-in wire 

211 Auxiliary valve 

212 Main valve 

213 Leak valve 

Fig. 3, 
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